Primary biliary cirrhosis is a rare condition of unknown cause characterized clinically by pruritus, hepatomegaly, andjaundice of obstructive type in the absence of extrahepatic biliary tract obstruction and without pain or fever. Pathologically the best known features are a fine 'monolobular' cirrhosis of the liver, pericholangitis affecting the medium-gized bile ducts in the portal tracts, and disappearance of many of the small portal bile ducts; in the early stages true cirrhosis may not have developed, and in the late stages the appearances of the liver may be indistinguishable from those ofportalcirrhosis .
In 1965, Walker, Doniach, Roitt, and Sherlock reported that antimitochondrial antibody was demonstrable by means of an indirect immunofluorescence technique in the serum of all of 32 patients with primary biliary cirrhosis. The antibody was not found in patients with extrahepatic biliary tract obstruction. These findings support the concept that primary biliary cirrhosis as described above is a nosological entity, and they may shed some light on the causation of this obscure condition; they also provide the basis for a simple test to differentiate primary biliary cirrhosis from other forms of obstructive jaundice, and so may prevent undesirable surgical exploration of the extrahepatic biliary ISupported by a grant from the ScottishHome and HealthDepartment Received for publication 13 July 1966 passages. We have repeated the studies of Walker et al. (1965) and in this paper report partial confirmation of their findings. In addition we draw attention to the frequency of misleading reports on liver biopsy material in primary biliary cirrhosis and emphasize some of the difficulties in making an accurate histological diagnosis.
CASES STUDIED
Fluorescent antibody tests were carried out on the serum of 204 patients with jaundice due to a variety of causes, on five patients with primary biliary cirrhosis who did not have jaundice, and on 266 patients without jaundice or other evidence of liver disease.
PRIMARY BILIARY CIRRHOSIS (30 CASES) In view of the difficulty in defining rigid diagnostic criteria, the main clinical and biochemical features of the 30 cases are given in Tables I and II . In 24 cases the diagnosis of primary biliary cirrhosis had been made before serological testing. The diagnosis of three patients thought to have portal cirrhosis (cases 2, 24, and 25) and of three patients thought to have lupoid hepatitis (cases 1, 9, and 26) was later changed after serological testing and review of the clinical and biochemical findings. sections for 30 minutes at 20°C. After washing with buffered saline for 10 minutes fluorescein-conjugated antihuman globulin serum (Burroughs Welcome and Company) was applied for 30 minutes and after a final 10-minute wash in buffered saline the sections were mounted in buffered glycerol and examined with a Gillett and Sibert conference microscope using blue light. To reduce non-specific fluorescent staining, the fluoresceinconjugated antihuman globulin serum had been previously absorbed with cell fragments (obtained by centrifugation at 35,000 g for one hour at 4°C.) of rat kidney homogenized in buffered saline. Sera which gave positive results when diluted 1 in 8 were titrated in fourfold dilutions in parallel with similar dilutions of normal control serum. All tests were read independently by two observers who were unaware of the nature of the sera being tested.
COMPLEMENT-FIXATION TESTS These were performed on all but three of the sera giving immunofluorescent staining of rat kidney epithelium. Guinea-pig complement preserved in Richardson's fluid, sensitized sheep red cells. standardized by the method of Osler, Strauss, and Mayer (1952) and complement-fixation buffer (Oxoid) were used. The antigen was prepared by homogenizing rat liver in 0-25 M-sucrose at 4°C. with a teflon pestle; after removing nuclei and cell debris by centrifugation at 1,500 g for 15 minutes, the crude antigen was made by suspending in complement-fixation buffer the deposit obtained by centrifugation at 35,000 g for 60 minutes at 4°C.
Tests were performed in perspex trays using 0-1 ml. of doubling dilutions of serum inactivated by heating at 56°C. for 30 minutes, 0-2 ml. of complement containing 5 HD50, and 0-1 ml. of a suitable dilution of antigen (usually the button obtained from 1 g. of liver in 40 ml. of buffer). After one hour at 37°C. with frequent shaking, 0-1 ml. of 2% sensitized sheep cells was added and the trays incubated for a further hour at 37°C., then left overnight 4°C. at before reading. Anticomplementary activity of serum was assessed by testing serum dilutions in the presence of 3HD50 of complement with 0-1 ml. of buffer instead of antigen; 50% haemolysis judged visually was taken as the end point.
RESULTS
Figure 1 shows positive and negative immunofluorescence tests on rat kidney. Walker et al. (1965) , the staining of human gastric mucosa closely resembles that seen with the majority of pernicious anaemia sera, whereas the staining of thyroid epithelium has a much coarser granular appearance (Fig. 2 ) than that obtained with the thyroid-specific microsomal antibody found in thyroiditis serum.
Details of antibody titres in patients with positive immunofluorescence tests are shown in Table I and the results of all immunofluorescence tests are summarized in Table III 50 ,u in diameter were markedly reduced in number in 10 of our 12 cases (Fig. 4) . In four of these there was focal proliferation of tubular structures simulating bile duct proliferation and composed of flat eosinophilic cells lying near the hepatic lobules and possibly derived therefrom. Marked proliferation of bile ducts was observed in case 23, which was of 11 years' duration (Fig. 5) (1965) were seen in the portal tracts (see Fig. 7 ). In one necropsy case necrotic follicles with Langhans type giant cells were noted (Fig. 10) ; no tubercle bacilli were demonstrated in sections from this liver, which was unfortunately the only organ available for examination.
DISCUSSION
Our finding that 87 % of patients diagnosed as cases of primary biliary cirrhosis and a small proportion of patients with other types of cirrhosis have circulating antibody which is readily demonstrable by granular immunofluorescent staining of rat kidney epithelium largely confirms the observations of Walker et al. (1965) .
Complement fixation between primary biliary cirrhosis sera and tissue extracts has previously been described (Gajdusek, 1958; Deicher, Holman, and Kunkel, 1960; Walker et al., 1965) (Paterson, 1960; Felix-Davies and Waksman, 1961 (Ahrens et al., 1950; Sherlock, 1959) . This includes disproportionately high levels of serum alkaline phosphatase relative to the frequently mild degree ofjaundice. The very high bilirubin values recorded for cases 4 and 11 were sporadic or terminal phenomena, whereas the alkaline phosphatase was never very much lower than the highest observed levels documented in Table II 
Serological and histological diagnosis ofprimary biliary cirrhosis
The pathological changes in the liver in primary biliary cirrhosis seem to be less widely known than the clinical features. In the cases described in this paper several incorrect histological diagnoses were initially made which misled the clinicians; these included portal cirrhosis, cryptogenic cirrhosis, continuing hepatitis, lupoid hepatitis, and cholangitis. These errors undoubtedly arise from unfamiliarity with this rather uncommon disease, from attempted diagnosis on biopsies too small to reveal the characteristic changes in the medium-sized and small bile ducts, from variation in liver histology depending on the duration of the disease, and from the conflicting accounts of the disease in the literature. We can confirm Sherlock's statements (1963) that needle biopsy is useful mainly for the exclusion of extrahepatic biliary tract obstruction in which there is marked proliferation of the intrahepatic bile ducts (Fig. 11) , and that instead of the well-known monolobular cirrhosis there may be merely portal tract fibrosis or frank portal cirrhosis in patients with primary biliary cirrhosis. The statement by Cameron and Hou (1962) that bile thrombi are invariably present is apparently based on necropsy material; as emphasized by Popper, Rubin, and Schaffner (1962) they may be absent, particularly in the early stage of the disease. Undoubtedly the most characteristic histological lesion of primary biliary cirrhosis is the reduction in number of the small intrahepatic bile ducts, but focal proliferation of structures resembling very small bile ducts is not uncommon, and in the late stages, when portal cirrhosis is established, bile duct proliferation may be widespread. The other findings favouring a positive diagnosis of primary biliary cirrhosis is the pericholangitis of mediumsized intrahepatic bile ducts described by Greville Williams (1965) , though this lesion is often difficult to find and is sometimes absent. The presence of granulomata resemblingsarcoid follicles has previouslv been noted by Rubin (1963), and Scheuer (1966) has drawn our attention to his finding of these lesions in about one third of cases of primary biliary cirrhosis.
The infiltration of portal tracts by lymphocytes and plasma cells, the proliferation of fibrous connective tissue, and the alteration of epithelial structures found in the liver in primary biliary cirrhosis may be regarded as analogous to the lesions of autoimmune thyroiditis and gastritis. Localized granuloma formation is not, however, a feature of the lesions associated with organ-specific autoimmunity. Granulomata composed of endothelioid cells are sometimes found in the lesions of ulcerative colitis (Ackerman, 1959) and of systemic lupus erythematosus (Teilum, 1946) and on morphological grounds there might be reason to suspect that primary biliary cirrhosis has a peculiarity of immunological reactivity in common with these diseases.
